International experience in managing the innovation development of national economies demonstrates the synthesis of scientific, industrial, economic and social policies in the form of specific entitiesinnovation clusters in order to create and active use of innovations. In this regard, ensuring the effective functioning and development of innovative clusters that positively affect the competitiveness of the economy of any country in the world is of particular relevance. The aim of the study is to develop a methodology for assessing the effectiveness of the enterprises interaction in the innovation cluster for further planning of measures to improve its functioning. To achieve this goal, the following methods of scientific research were used: the method of comparison and synthesis; the econometric method; abstract-logical method; the graphic method. The methodology developed in the course of the study should be used in forming the directions of the development strategy of new cluster members, in adjusting the existing strategy to the acting clusters of enterprises and in developing measures aimed at increasing the effectiveness of their interaction.
Introduction
In a contemporary context globalization processes dictate the need for unification and the benefits of regularities homogeneity in different conditions. However, it is the diversity of national characteristics and the specific conditions in each country that provides the necessary differentiation of the forms of general regularities manifestation and a kind of national model's competition of doing business (Kuksa, Hnatenko, Orlova-Kurilova, Moisieieva, Rubezhanska, 2019) . International experience in managing the innovation and scientific and technological development of national economies demonstrates the synthesis of scientific, industrial, economic and social policies in the form of specific entities called the "innovation clusters" in order to create and maintain an environment conducive to the creation and active use of innovations. The specificity of the cluster is obtaining by the organizations belonging to it the synergistic effect which is expressed in increasing the competitiveness of the whole system compared with individual economic entities.
At the same time, the competitiveness of the modern economy depends not only on technical achievements, inventions, knowledge creation, but also on organizational changes that promote the commercialization of the results of scientific and technical developments, as well as marketing innovations. In this connection, ensuring the effective functioning and development of innovative clusters in order to achieve a sufficient level of the economy competitiveness of any country in the world becomes especially relevant. In this case, the significant importance is obtained by the determining the effectiveness of the enterprises interaction in the innovation cluster, which provides the overall performance of the cluster.
The research of various aspects of the formation and functioning of innovative clusters, their influence on the world economic development is devoted to the scientific work of many scientists. Thus, Sternberg, Kiese, Stockinger (2010) compared the cluster policy of North Carolina and Bavaria located in multilevel governance systems of countries in which the state level interacts with federal and local policies.
The findings of the study authors emphasize the importance of institutional contexts that need to be taken into account when adapting cluster policies to specific circumstances. Zaenchkovsky (2018) conducted a study on the practice of implementing a cluster approach in industry, in particular in the EU, the impact of clusters on competitiveness indicators of cluster localization territories, as well as stimulating the growth and realization of the country's scientific and industrial potential as a whole. In the scientific work of Lindqvist, Ketels, Solvell (2003) there was carried out a detailed analysis of the activities of 250 innovative clusters from around the world and proposed a new model for assessing the effectiveness of the cluster (Cluster Initiative Performance Model).
In the article of Nishimura, Okamuro (2011) there were examined the effects of the "Industrial Cluster Project" in Japan on the performance of R & D participants and based on the data of 229 firms the conditions necessary for the efficient organization of cluster policy are determined. Foley, Freihaut, Hallacher, Knapp (2011) considered features of the functioning of the Great Philadelphia innovation Management Theory and Studies for Rural Business and Infrastructure Development eISSN 2345-0355. 2019. Vol. 41. No. 4: 487-500 Article DOI: https://doi.org/10.15544/mts. 2019.39 cluster (GPIC), substantiated its significance for the national economic system of the United States. Feser, Renski, Goldstein (2008) investigated the relationship between industry clusters and regional economic outcomes; provided the evidence that clusterization is associated with the formation of a new business for individual industries, but not with the employment growth. A research work of Spencer, Vinodrai, Gertler, Wolfe (2010) is devoted to the development of a new cluster methodology that can be used to verify the relationship between geographical clusterization of economic activity and high industrial productivity and regional competitiveness. Rosenfeld (2005) discussed the process of clusters evolution from networks, described the main strategies of cluster development and their application in practice. An article of Enright (2010) focuses on a number of studies on supporting innovative clusters within the OECD, and in addition highlights the issues associated with evaluating these initiatives and available evidence of their results. Kukalis (2010) carried out the comparative analysis of financial indicators of clustered and nonclustered enterprises of semiconductor and pharmaceutical industry at different stages of the life cycle of industries. Rauch, Doorn, Hulsink (2014) considered the cases of increasing by the business clusters of the performance of the enterprises that are part of them.
Scientific work of Tessitore, Daddi, Frey (2012) is devoted to the study of the relationship between environmental innovations and the competitiveness of enterprises in the process of cluster functioning. The authors found that only in some cases there is a specified link. An article of Rosa (1998) presents the results of the conducted case studies of life stories and business genealogies of ordinary entrepreneurs possessing highly developed businesses in Scotland.
The author reveals a variety of experience of investigated entrepreneurs, types of founded enterprises as well as the strategies designed to create their own cluster of companies. An article of Turkina, Oreshkin, Kali (2013) is dedicated to the empirical analysis of the innovative firms productivity in regional innovation clusters, according to the results of which it has been established that the connection with high-performance firms (in horizontal relations), research institutes and universities located in the cluster help the firms to overcome the negative effects of cluster placement.
In the article of Kozhukhivska, Parubok, Petrenko, Podzihun, Udovenko (2017) there was carried out an analysis and development of methods for assessing the effectiveness of creating regional innovation clusters for dynamic economic development and there were reviewed methods of quantitative evaluation of cluster productivity based on the analysis of the effects of reducing transaction costs, cost of capital, marketing costs, dissemination of innovations and the use of common infrastructure.
While paying tribute to the above-mentioned scientific achievements, it should be noted that there is not enough research aimed at determining the degree of efficiency of the operation of individual enterprises within the innovation cluster. At the same time, in the existing works the method of estimating the relationships between the participants of the innovation cluster is not fully reflected and substantiated. Therefore, the purpose of our research is to develop a methodology for assessing the effectiveness of the enterprises interaction in the innovation cluster for further planning of measures to improve its functioning.
Object of the research is a cluster in a market environment, subject of research is organizational and economic relations resulting from the management of an innovation cluster.
In the process of scientific research, the following methods were used: the method of comparison and synthesisto study the foreign experience of state regulation and support of innovative clusters; econometric methodto develop a methodology for assessing the effectiveness of the enterprises interaction in the innovation cluster; abstract-logical methodto formulate conclusions and implement theoretical generalizations on the typical features of the functioning of innovation clusters; graphic methodfor visual presentation of theoretical and analytical material to reflect the main tendencies development of innovative clusters.
The methodology developed in the course of the study should be used in forming the directions of the development strategy of new cluster members, in adjusting the existing strategy to the acting clusters of enterprises and in developing measures aimed at increasing the effectiveness of their interaction.
Research results and discussion
Innovation cluster is an economic mechanism for increasing the competitiveness of countries which consists of a set of different institutions and subsystems. The main role of the cluster in the country's economy is to reduce uncertainty by establishing a sustainable structure of interaction between enterprises, organizations and people in order to promote the formation of a market system in the country, increase of production efficiency, balance of supply and demand, improvement of the quality of goods and services, creation of scientific and technological innovations, and innovations .
It should be noted that the high ability of clusters to innovate is due to the following reasons:
-the cluster members can respond more adequately and quickly to the needs of customers at the expense of a wider consumer network than a single manufacturer; -members of the cluster have access to new technologies used in various areas of economic activity;
-the innovation process involves suppliers and consumers, as well as enterprises of other industries;
-as a result of cooperation between enterprises, the cost of research and development works decreases;
-enterprises of the cluster are under intense competitive pressure which is compounded by a constant comparison of their own business with the work of similar companies.
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eISSN 2345-0355. 2019. Vol. 41. No. 4: 487-500 Article DOI: https://doi.org/10.15544/mts. 2019.39 In our opinion, an innovation cluster can be defined as an economic system characterized by a certain stability, creating a synergistic effect with the interaction of participants, and includes in its structure a set of enterprises, organizations (production and service organizations, universities, research institutes, engineering centers, inventors of innovations, technologies, market institutions, consumers), located on the same territory, interacting on a contractual basis in order to achieve economic growth.
In this regard, the presence in a country (region) of a significant number of industrial complexes, territories with high scientific and technical potential rich in natural and human resources, geographically localized networks of interrelated companies and organizations creates favorable opportunities for the application of cluster strategy with aiming to increase the competitiveness of the national economy and increase the volume of high-tech industries.
At the same time, the mandatory condition for the formation and functioning of the innovation cluster is the existence of a unified information system supporting the product life cycle which is created at the expense of state budget funds at various levels and is controlled by an authorized body of state administration. In the world practice, in order to facilitate the operation of innovative clusters a number of support tools are successfully used, as shown in Fig. 1 . 2019. Vol. 41. No. 4: 487-500 Article DOI: https://doi.org/10.15544/mts. 2019.39 However, it should be noted that the effectiveness and feasibility of the tools for supporting innovative clusters abovementioned in Fig. 1 also depend on the characteristic properties that a cluster has, which determine the specificity of its operation. The basic properties of innovative clusters will be considered in more detail.
Innovation Cluster as a Mechanism for Ensuring the Enterprises Interaction in the Innovation
One of the main system properties of the innovation cluster is the emergence. Enterprises entering the cluster begin to possess new properties that were not inherent to them when conducting a separate entrepreneurial activity since there is an access to scientific developments, to modern equipment, to qualitative resources within reasonable limits. In addition, there is an increase in the level of internal competition and the growth of specialization. Due to innovations in the technological and organizational spheres the productivity of enterprises -participants of the cluster is increased; the formation of new businesses that extend the boundaries of the cluster is encouraged.
Innovation cluster is characterized by the ability to self-organization and selfimprovement on the basis of innovation. The clusters existing in the world economy demonstrate that the cluster structure can rapidly change due to the constant diversity of its elements (non-efficient elements are replaced by effective ones) and is capable of re-developing, adapting to new environmental conditions, new achievements, innovations, inventions, techniques which is a manifestation of the ability to selforganize. Such an adaptation mechanism is characterized by the following elements of self-organization:
-differentiation -the aspiration of the cluster system to the structural and functional diversity of the elements for further adaptation and adjustment to changing environmental conditions. To increase the diversity of elements of the cluster system it is possible to involve not only innovative enterprises, but also financial, leasing, outsourcing, consulting and other organizations. As a result, new structural and functional opportunities for the development and prosperity of the cluster will emerge;
-lability -maintaining the constancy of the cluster structure under variable conditions and functions.
Another important property of any cluster system is its communicative nature. Innovation cluster is constantly undergoing innovative, material and informational exchange with heterogeneous external environment which is a set of economic entities with which innovation, material and information interchange (innovations, products, finances, marketing communications, etc.) are carried out. In addition to the environment, cluster elements interact with subsystems (individual enterprises, institutions that are not cluster elements), and systems of the same level (other innovative clusters).
In addition, the innovation cluster is characterized by the equality of all its elements. The cluster participants interact on a contractual basis without any restrictions on the rights of each other. If the participant is not profitable in the cluster, he can continue his activity independently.
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Also, an innovative cluster, like any system, is characterized by integrity. That is, the influence on any member of the cluster leads to a change in its other participants' state.
In our opinion, the most important property of an innovation cluster is the emergence of a synergistic effect and, therefore, the formation of integrity in the system. This cluster property is influenced by the dynamic economic environment which manifests itself in the sequence of economic processes with certain spatial and temporal characteristics. The dynamic nature of the environment involves the desire for an optimal redistribution of resources necessary for the existence and development of society. Changing the characteristics of the economic environment influences the course of internal processes in the cluster and causes their change, that is, the evolution of the entire cluster system.
Thus, an innovation cluster will be successful and effective only if it has the basic system properties. Namely, the functioning and the interaction of all components of the cluster must result in a synergistic effect and an emergence. In addition, the innovation cluster must constantly grow and develop while creating certain innovative products (services) necessary for its further activities.
In our opinion, the successful functioning of the innovation cluster depends to a large extent on the effectiveness of the interconnections between its participants. We suggest that the effectiveness of the links between enterprises of the innovation cluster is to be estimated by determining the degree of correspondence of the activity of an individual enterprise to the specific functioning of the cluster and the level of the cluster's need for the resources of the enterprise.
In order to determine the correspondence of the activity of an individual enterprise to the specific functioning of the cluster, it is necessary to construct a table that will reflect the need for an individual enterprise in the resources available in the innovation cluster (Table 1) . At the same time, the rows of the table show the resources of the cluster, the columns -the number of enterprises-participants of the innovation cluster. In Table 1: the name of − ℎ enterprise of the cluster which interacts with the investigated enterprise ( = 1, 2, … , ) .
the number of agreements for the − ℎ resource of the cluster for the period under investigation ( = 1, 2, … , 5, = 1, 2, … , ).
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an indicator reflecting the need for the − ℎ cluster resource, that is the share of satisfied cluster needs in their total volume ( = 1, 2, … , 6, = 1, 2, … , ):
It will be calculated for all enterprises of the innovation cluster on the − ℎ resource, which reflects the general necessity for the − ℎ resource of all cluster enterprises:
(2) The next step in the proposed assessment of the effectiveness of interconnections in the innovation cluster will be the calculation of a similar indicator which reflects the enterprises need that are part of the cluster in a separate enterprise that was selected for research (Table 2) . 
Source: developed by authors
In Table 2 : the number of goods (works, services) produced by the enterprise being investigated, using the − ℎ resource for the investigated period ( = 1, 2, … , 5).
the number of appeals of the investigated enterprise to the − ℎ resource in the process of producing goods (works, services) for the period under investigation ( = 1, 2, … , 5).
an indicator reflecting the need for the − ℎ resource in the enterprise under investigation ( = 1, 2, … , 5): =
( 3) In order to determine the effectiveness of the interaction between the individual enterprise and the innovation cluster, as well as to select the direction of the development strategy, it is necessary to rank the indicator of the need for all five cluster resources. For each cluster resource the enterprise defines the rank of demand and the rank of the supply, and the cluster, in turn, also exhibits the specified ranks for the resources of the investigated enterprise. At the same time, the following dependence takes place:
for a particular enterprise being investigated -the higher the value for the indicator , the lower the value of the demand rank; the higher the value of the , the higher greater the rank of the supply;
for enterprises in the cluster -the higher the value for the indicator , the lower the value of the rank of demand; the higher the value of the , the higher the rank of the supply. Calculated ranks are shown in Table 3 . Table 3 . Ranges of demand and supply depending on the need for resources Value , Range of demand, , Range of supply, , 0,1-0,2 1,0 0,2 0,3-0,4 0,8 0,4 0,5-0,6 0,6 0,6 0,7-0,8 0,4 0,8 0,9-1,0 0,2 1,0 Source: developed by authors the rank of demand that is assigned by the investigated enterprise; the rank of the supply that is assigned by the investigated enterprise; the rank of demand that is assigned by the enterprises that are part of the cluster;
the rank of the supply that is assigned by the enterprises that are part of the cluster.
To assess an individual investigated company, need for the cluster resources, there will be calculated the indicators of interest of this enterprise, taking into account the demand for resources (4) and taking into account the supply of the innovation cluster of these resources (5):
In order to assess the need of the enterprises that are part of the innovation cluster for the resources owned by the individual surveyed company, taking into account this enterprise demand for the resources (6) and taking into account the supply of these resources of the enterprise under study (7):
According to the results of the evaluation four indicators have been obtained, the first two indicators ( , ) reflect the interests of the individual investigated Management Theory and Studies for Rural Business and Infrastructure Development eISSN 2345-0355. . Vol. 41. No. 4: 487-500 Article DOI: https://doi.org/10.15544/mts.2019 company and the possibilities of their implementation within the cluster, and cluster interest indicators ( , ) reflect the benefits of interaction of a cluster with a separate enterprise under investigation.
To evaluate the effectiveness of the enterprises interaction in the cluster, it is proposed to construct a matrix in which the values of clusters and enterprises supply will be located on the Y-axis, and the value of demand indicators on the X-axis respectively (Fig. 2) . It should be noted that each square of the matrix, as shown in Fig. 2 , has its digital value and characteristics. So, squares 5, 9, 13, 17, 21 reflect the balance of demand and supply for the − ℎ resource. However, in this case, squares 17, 21 are characterized by limited demand and supply with mutual interest of a certain enterprise under investigation and the cluster. Under certain conditions, such interaction is beneficial. Squares 5, 9, 13 represent the highest level of efficiency of the interconnections between enterprises of the innovation cluster. The enterprise under investigation is characterized by successful conduct of economic activity, which corresponds to the specifics of the whole cluster, since the − ℎ resource of the said enterprise is in demand in the cluster. At the same time, the innovation cluster also has the − ℎ resource required for the activity of the aforementioned enterprise.
In squares 4, 10, 14, 8, demand and supply are close to equilibrium. In real terms a cluster and an individual enterprise (new or that is already a cluster member), interacting favorably on the − ℎ resource, most often fall into square data.
Squares 12, 18, 22, and 16 reflect the possible favorable interaction of enterprises in the cluster, but the success of the interconnections will depend on the desire of the participants to yield in conditions of limited demand and supply. In squares 3, 7, 11, 15, 19, 23 there is no flow of required intensity of the − ℎ resource in an enterprise or in an innovation cluster, there is a discrepancy between supply and demand of the − ℎ resource in the investigated enterprise or in the cluster.
The intensity of the − ℎ stream resource is not sufficient for making managerial decisions in squares 2, 6, 20 24. A particular enterprise or cluster should review its capabilities and requirements. It may be necessary to decide whether to leave the cluster or to develop intensive measures aimed at returning the position of the enterprise. Square 1 indicates the wrong direction of the development strategy and the absence of further prospects for successful interaction in the cluster.
Thus, the proposed matrix reflects the effectiveness of the interaction of a certain enterprise with other enterprises in the innovation cluster for each − ℎ resource. As a result of this evaluation, cluster members as well as new enterprises that are planning to become a member of the cluster can choose the direction of the development strategy or adjust the existing strategy and develop measures to increase the effectiveness of the interaction.
Conclusions
Under conditions of globalization innovative clusters play an important role in the national economy of any country, as they contribute to its development by increasing the interaction of private and public sectors, scientific and educational institutions in the innovation process, which, in turn, raises the country's competitiveness in the global economy.
In the course of the research, a methodology for assessing the effectiveness of interconnections in an innovation cluster was developed by calculating indicators that reflect the interests of each individual cluster participant and their implementation within the cluster, as well as the cluster interest indicators that reflect the benefits of its interaction with each of its own participants. The results of this evaluation should be used in formulating potential directions of the strategy for the development of new cluster participants in adjusting the existing strategy to the acting clusters of enterprises and in developing measures aimed at increasing the effectiveness of their interaction. At the same time, these measures will differ and have specific features depending on the square of the matrix established by the results of the evaluation, but at the same time correspond to the following directions of the overall increase in the efficiency of the innovation cluster functioning, namely: increase of labor productivity, stimulation of innovation development, reduction of the return on assets of cluster enterprises-participants and export activities expanding.
